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Fiplrl of the Tnvention 

. . ^pnprallv to semiconductor 
This invention relates generally 

packing. More particularly, this invention relates tc , a 
method and to a system for singulating semiconductor 
5 components contained on a substrate. 

TWk frrnund "f <V Tnvention 

Semiconductor components, such as packages, multi chip 
modules, printed circuit boards and interconnects are 
10 typically fabricated on a substrate which contains multiple 
components. The substrate can comprise a panel containing 
one or more rows of components, or one or more arrays of 
5 components in a matrix of rows and columns Following the 

I fabrication process the substrate is singulated into 

"£ 15 individual components. 

S EGA packages and chip scale packages, for example can 

U be fabricated on a substrate made of a circuit board 

material, such as bismaleimide triazine (BT, . ^ 
singulation process is performed by cutting the -^rate, 
" 20 such that each component includes a -component substrate 
I formed by a portion of the substrate. One method for cutting 

° the substrate uses diamond tipped saw blades, similar to the 

" blades used to dice semiconductor wafers into -^vidua 

dice in addition, the substrate can include locator 
25 openings for receiving locator pins, which are adapted to 
align the substrate to the saw blades during the sawing step 
of the singulation process. _ _„ 

Referring to Figures 1A and IB, a prior art substrate 
10A made for fabricating semiconductor components 12 is 
illustrated. As shown in Figure 1A, the substrate 10A is a 
panel (or strip) of material similar in function to a metal 
leadframe. In this example, the substrate 10* uprises a 
circuit board material, and the components 12 comprise BGA 
packages arranged in a single row on the substrate 10A. 
35 However, the components 12, rather than being BGA P^age*. 
can comprise other electronic elements made with 
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semiconductor dice, such as chip scale pacta.es, multi chip 
.nodules or printed circuit boards. The components 12 can 

wrconnects for electrically engaging 
also comprise interconnects 10 

semiconductor dice. In addition, the components 12 can be 
arranged in more than one row (e.g., two rows, three rows 

etc ) 

' as shown in Figure IB, the components 12 include an 
encapsulant 14 which encapsulates a semiconductor die (not 
shown, bonded to a first side 18 of the substrate 10A^ In 
addition, the components 12 include external contacts 16 
such as solder balls in a grid array, formed on * — ^ 
20 of the substrate 10A in electrical communication with the 
ale The substrate 10A also includes locator openings 22 
formed along the opposing longitudinal edges of the substrate 
10 A The locator openings 22 facilitate handling of the 
substrate 10A by automated equipment, such as c» 
loaders and magazines. The locator openings 22 also function 
to align the substrate 10A, and the components 12, on various 
process equipment during different fabrication processes such 
as singulation, die attach and wire bonding. 

Referring to Figures 1C and ID, a prior art matrix 
substrate 10B for fabricating the semiconductor components 12 
is illustrated. The substrate 10B is substantially similar 
in construction to the substrate 10A described above. 
; However, in this case the substrate 10B, following a 
Angulation step, includes separate arrays 27, each of which 
includes multiple components 12 arranged in a matrix of rows 
and columns. As with the substrate 10A, the substrate 10B 
includes locator openings 22 that facilitate handling and 
0 alignment of the substrate 10B during fabrication of the 
components 12. As another alternative, the .*»««t. c» 
comprise a panel that contains a single matrix of components 
12 rather than multiple arrays. 

Referring to Figures 2A and 2B, a prior art system 23 
l5 for simulating the substrate 10A is illustrated The system 
23 includes a nest 24 for supporting the substrate 10A, a 
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clamp assembly 25 for cluing the substrate 10, on the nest 
24, and a sawing base 30 for holding the nest 24 during 
sawina step of the singulation process. 

I shown in Figure 2B, the system 23 also includes one 
or .ore saw blades 28 configured to saw the substrate 10A 
or more so bla des 28 rotate at 

into the separate components 12 . The saw b lso 

high rpms, as indicated by rotational arrow 31, and are also 
m vabie in the .-direction as indicated by ---ion arrow 
34 The sawing base 30 is moveable in an axial directions 
,. fl x-direction) as indicated by axial direction arrow 37 

blades 28 are configured to saw across the lateral 
axi s or along the longitudinal axis of the substrate 10A, as 
The sawing ba.. 30 moves the subs trate ™J» ™* 
directions as reguired. The sawing base 30 can , .J be 
rotated about if. longitudinal axis (theta rotation) for 
Z Zoning the substrate 10A for lateral or longitudinal 
Zing such a prior art system is manufactured by Xntercon 
T00 ls, ,c of Morgan Hill, CaUfornia. ^ ^ 

As shown in Figure 2A, the nest , Fiaure 
26 which are placed through the locator opening 2 Figure 
1A) in the substrate 10A. The locator openings 22 align the 
substrate 10A on the nest 24. As also shown in Figure 2A, 
the substrate 10A is initially placed on the locator pins 2 6 , 
and then clamped to the nest 24 using the clamp ^ 

AS shown in Figure 2B, the nest 24 is then placed on the 
sawing base 30, and the clamp assembly 25 is removed. The 

awing base 30 includes mounting studs 36 that mate with 
sawing o ^ ong or more 

mounting openings 38 on the nest , 

vacuum conduits (not shown) for holding the nest 24 on the 
Zing base 30. The sawing base 30 also includes a pedestal 
7 and a vacuum conduit 40, configured to apply a vacuum for 
holding the substrate 10A on the nest 24 once the clamp 
lembly 25 is removed. With the substrate !0A held on he 
nest 24, and the nest 24 held on the J"* 30 ^ ^ 

5 sawing step is performed by moving the sawing base 30 in 
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axial direction 37, such that the saw blades 28 saw across 
the width, or the length, of the substrate 10A as 

one shortcoming of this prior art system 23 is that the 
locator pins 26 sometimes collect sawing scrap 32 (Figure 2C) 
during the sawing step. The scrap 32 (Figure 2C) can include 
pieces of the substrate 10*. as well as other debr 1S from the 
sawing step. As the saw blades 28 rotate in close proximity 
to the locator pins 26, the scrap 32 (Figure 2C) can come in 
contact with the rotating saw blades 28 causing bending, and 
in some cases breakage of the saw blades 28. As is apparent, 
the damaged saw blades 28 are expensive to replace In 
addition, replacement of the saw blades 28 requires that the 
sawing equipment be shut down, which causes even more costly 

production delays. 

Besides damaging the saw blades 28 the scrap 32 can also 
cause problems with loading of the substrate 10A into the 
nest 24, and with unloading of the simulated components 12 
from the nest 24. These problems can also cause production 
delays, and require operators of the system 23 to manually 
remove the sawing scrap 32 from the locator pxns 26. 

The present invention is directed to a method and to a 
system for singulating semiconductor components in whxch 
locator pins are eliminated from the sawing step 
Specifically, the invention includes a pre-stage alignment 
step in which the substrate is aligned for the sawxng step 
Although locator pins are used during the pre-stage alxgnment 
step, the locator pins are eliminated from the nest, such 
that scrap does not collect on the locator pins during the 
sawing step, and damage to the saw blades is reduced. 

Summary pf *hft Invention 

in accordance with the present invention, an improved 
m ethod and system for singulating semiconductor components 
are provided. Also provided are an improved sawing nest for 
3 semiconductor components, and improved semiconductor 
components fabricated using the method and the system. 
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The method includes the step of providing a substrate 
containing the components, and including locator openings for 
locating and handling the substrate. The substrate can be in 
the form o£ a panel (or a strip) contains one or more 
single rows of components, or alternately a panel containing 
one or more arrays of components in a matrix of rows and 
columns. The method also includes the step of providing a 
prestage alignment base having locator pins, and a nest and 
clamping mechanism mountable to the prestage alignment base 
for holding the substrate. The prestage alignment base and 
the nest can be configured for use with a particular 
substrate, such as substrates having components one or more 
rows, or substrates having one or more arrays of components 
in a matrix of rows and columns. 

The method also includes a prestage alignment step in 
which the nest is mounted to the prestage alignment base and 
the substrate is placed on the nest. The prestage alignment 
base includes mounting studs that mate with mounting openings 
on the base. During the prestage alignment step, the locator 
pins on the prestage alignment base project through opemngs 
In the nest, and engage the locator openings on the substrate 
to align the substrate on the nest. With the substrate 
aligned on the nest, the clamping mechanism is attached to 
the nest to maintain the alignment, and the nest is removed 
5 from the prestage alignment base and mounted to a sawing 
base As with the prestage alignment base, the sawing base 
includes mounting studs that engage the mounting openings on 
the nest. The sawing base also includes pedestals having 
vacuum conduits in flow communication with a vacuum source 
0 adapted to hold the substrate on the nest. The sawing base 
can also include vacuum conduits for holding the nest on the 
sawing base. The sawing base is movable in axial directions , 
and can also be rotated about it's axis (theta rotation) for 
positioning the substrate for lateral or longitudinal sawing. 
i5 with the substrate held on the nest by vacuum applied 

through the sawing base, the clamping mechanism is removed 
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from the nest, and a sawing step is performed using one or 

rrr. . - - - — — " 

wMc h Ts not used during the sawing step. The method thus 
rtms a prestage alignment step with locator pins - 
senates the locator pins from the sawing step. Follow ng 
the sawing step, the vacuum can be shut off, and the 
seated components can he removed from the nest using a 
suitable mechanism such as a picK and place mechanism. In 
2 tion, the remaining portions of the cut te can b 

removed from the nest manually, or using a suitable 

^tTsystem includes the nest and the clamping mechanism 

for holding the substrate, and the prestage 

for holding the nest. The prestage alignment base rncludes 

he Anting studs for the nest, and the locator ^ 
projecting through openings in the nest and configured to 
encage the locator openings. The system also includes the 

I! base, which includes the mounting studs ^ 
the nest, and the pedestals with the vacuum conducts for 
holding the substrate stationary on the nest for sawing. The 

aiso - «- — rzzz 

communication with the vacuum conduit and pedestal on 

SaWin L b T alternate embodiment system, locator pins are 
mounted to the prestage alignment base, and to the clamping 

mechanism as well. 

BlkUteseri ntion of ft. THwtoW sub strate 
Figure 1A is a plan view of a prior 

containing semiconductor components in a single 

Figure IB is a side elevation view of the prior 

5 substrate; 
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Figure 1C is a plan view of a prior art matrix substrate 
containing components in one or more arrays of rows and 

columns; . 

Figure ID is a side elevation view of the prior art 

matrix substrate; 

Figure 2A is a schematic cross sectional view of a prior 

art singulation system; 

Figure 2B is a schematic cross sectional view of the 
prior art singulation system during a sawing step; 

Figure 2C is an enlarged view taken along line 2C of 
Figure 2B illustrating sawing scraps on a locator pin of the 

system; . 

Figure 3 is a block diagram illustrating steps in the 

* method of the invention; 

% 15 Figure 4A is a schematic cross sectional view 

O illustrating a system constructed in accordance with the 

invention; 

Figure 4B is a plan view taken along line 4B-4B of 
Figure 4A illustrating a nest of the system; 

Figure 4C is a cross sectional view taken along line 4C- 
4C of Figure 4A illustrating a prestage base of the system; 

Figure 4D is a plan view taken along line 4D-4D of 
Figure 4A illustrating a sawing base of the system; 

Figures 5A-5H are schematic cross sectional views 
illustrating components of the system performing steps in the 

method of the invention; 

Figure 6 is a schematic cross sectional view of an 
alternate embodiment system configured to singulate the 

matrix substrate; and 
30 Figure 7 is a schematic cross sectional view of an 

alternate embodiment system having locator pins in a clamp 
assembly of the system. 



y 



W 20 



25 



p~+o^ n^ri ption of *i™ PrP.ferred Embodiments 

35 As 

to an element, or to an assembly, that includes 



used herein the term "semiconductor component" refers 
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semiconductor die, or makes an electrical connection to a 
semiconductor die. Exemplary semiconductor components 
include semiconductor packages such as BGA packages and chip 
scale packages, multi chip modules, printed circuit boards, 
interconnects, bumped dice and bare dice. 

As used herein the term "substrate" refers to an element 
that contains multiple semiconductor components. Exemplary 
substrates include panels, strips and wafers made of any 
material used in semiconductor packaging. Exemplary 
materials for the substrate include circuit board materials 
(e g glass filled resins such as BT and FR-4) , plastxc 
materials, ceramic materials, and semiconductor materials 

such as silicon. 

Referring to Figure 3 broad steps in the method of the 
invention are illustrated. The method includes the steps of: 

Step A- Providing a substrate containing the components, 
and including locator openings for locating and handling the 
substrate. 

Step B: Providing a prestage alignment base having 
) locator pins, and a nest and a clamping mechanism mountable 
to the prestage alignment base for holding the substrate. 

step C: performing a prestage alignment step in which 
the nest is mounted to the prestage alignment base, and the 
substrate is placed on the nest and aligned using the locator 
5 pins. 

Step D- Attaching the clamping mechanism to the nest to 
maintain the alignment of the substrate, and removing the 
nest from the prestage alignment base. 

Step E: Providing a sawing base for the nest having 
0 pedestals for supporting the substrate, and vacuum conduits 
for holding the substrate on the nest. 

Step F : Mounting the nest to the sawing base with the 
vacuum holding the substrate on the nest. 

Step G: Removing the clamping mechanism from the nest 
(5 while maintaining the vacuum. 

Step H: Sawing the substrate into separate components. 
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Step I: Removing the separate components, and remaining 
portions of the substrate from the nest. 

Referring to Figures 4A-4D, a system 50 constructed in 
accordance with the invention is illustrated. The system 50 
includes the substrate 10A containing the components 12, and 
having the locator openings 22 there through. The system 50 
also includes a nest 52, and a clamping mechanism 54 
configured to hold the substrate 10A on the nest 52. The 
system 50 also includes a prestage base 56 configured to hold 
the nest 52 during the prestage alignment step. In addition, 
the system 50 includes a sawing base 58 configured to hold 
the substrate 10A for sawing, and one or more saw blades 60 
configured to saw the substrate 10A held in the sawing base 
58 The saw blades 60 are configured for rotation as 
indicated by rotational arrow 92, and for z-direction 
movement as indicated by arrow 90. In addition, the saw 
blades 60 are configured with axial movement of the sawing 
base 58 to cut across the width of the substrate 10A (e.g., 
across the lateral axis thereof) or along the length of the 
substrate 10A (e.g., along the longitudinal axis thereof) 

As shown in Figure 4B, the nest 52 is a generally 
rectangular shaped block, machined or cast of a suitable 
material such as steel or stainless steel. The length and 
the width of the nest 52 correspond to, but are larger than, 
the length and the width of the substrate 10A. The nest 52 
includes a plurality of recesses 62 configured to receive the 
components 12 . The recesses 62 have peripheral outlines and 
spacings that corresponds to the peripheral outlines and 
spacings of the components 12 on the substrate 10A prior to 
0 singulation. The nest 52 also includes a plurality of 
mounting openings 64 configured to receive mounting studs 66 
on the prestage base 56, or alternately to receive mounting 
studs 68 on the sawing base 58. The mounting openings 64 
extend through the full thickness of the nest 52 and are 
,5 placed proximate to the four corners of the nest 52. 
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As also shown in Figure 4B, the nest 52 includes a 
plurality of openings 70 configured to receive locator pins 
72 (Figure 4C) on the prestage alignment base 56. As the 
locator pins 72 (Figure 4C) correspond to the locations of 
the locator openings 22 (Figure 4A) in the substrate 10A, the 
openings 70 in the nest 52 also correspond to these 
locations. In addition, the openings 70 extend through the 
full thickness of the nest 52, such that the locator pins 72 
(Figure 4C) can project from the surface of the nest 52 to 
engage the locator openings 22 (Figure 4A) in the substrate 
10A, substantially as shown in Figure 5A. The nest 52 also 
includes pedestal openings 74 for receiving pedestals 88 
(Figure 4A) on the sawing base 58. As will be further 
explained, the pedestals 88 on the sawing base 58 are placed 
through the pedestal openings 74 in the nest 52 to support 
the substrate 10A for sawing. 

As shown in Figure 4A, the nest 52 also includes slots 
82 on opposing sides thereof, for receiving latches 84 on the 
clamping mechanism 54. The latches 84 are hingedly mounted 
to the clamping mechanism 54 to permit engagement and 
disengagement with the slots 82. The clamping mechanism 54 
also includes one or more compliant pads 86 configured to 
bias the substrate 10A and the components 12 on the substrate 
10A against the nest 52. The compliant pads 86 can comprise 
a resilient material such as rubber or silicone. 

As shown in Figure 4C, the prestage alignment base 56 is 
a generally rectangular shaped block which corresponds in 
size and shape to the nest 52. The prestage alignment base 
56 can be machined or cast out of a suitable material such as 
steel or stainless steel. The prestage alignment base 56 
includes mounting studs 66 configured to engage the mounting 
openings 64 (Figure 4B) in the nest 52 to mount the nest 52 
to the prestage alignment base 56. The prestage alignment 
base 56 also include standoffs 94 circumjacent to the 
mounting studs 66 for spacing the nest 52 from the prestage 
alignment base 56. As also shown in Figure 4C, the prestage 
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alignment base 56 includes the locator pins 72 configured to 
pass through the openings 70 (Figure 4A) in the nest 52 to 
engage the locator openings 22 (Figure 4A) . The locator pins 
72 can comprise metal pins, press fitted or welded to the 
prestage alignment base 56, and having a height that is 
greater than the thickness of the nest 52. 

As shown in Figure 4D, the sawing base 58 is a generally 
rectangular shaped block which corresponds in size and shape 
but is slightly larger than the nest 52. The sawing base 58 
can be machined or cast out of a suitable material, such as 
steel or stainless steel. As shown in Figure 4A, the sawxng 
base is moveable in axial directions as indicated axial 
direction arrow 79, and can also be rotated about it's axis 
(theta rotation) for positioning the substrate 10A for 
lateral or longitudinal sawing. 

As shown in Figure 4A, the sawing base 58 includes 
mounting studs 68 configured to engage the mounting openings 
64 (Figure 4B) in the nest 52 to mount the nest 52 to the 
sawing base 58. The sawing base 58 also include standoffs 96 
circumjacent to the mounting studs 68 for spacing the nest 52 
from the sawing base 58. As shown in Figure 4D, the sawing 
base 58 includes a plurality of pedestals 88 configured to 
extend into the pedestal openings 74 (Figure 4A) in the nest 
52 The pedestals 88 are fabricated out of a resilient 
ma terial such as rubber or plastic, and include vacuum 
openings 80, and vacuum conduits 76, in flow communication 
with a vacuum source 78 (Figure 4A) . 

Referring to Figures 5A-5H, steps in the method for 
singulating the substrate 10A using the system 50 (Figure 4A) 
are illustrated. Initially, as shown in Figure 5A, the 
prestage alignment step is performed. For performing this 
step the nest 52 is placed on the prestage alignment base 56 
with the mounting studs 66 on the prestage alignment base 56 
engaging the mounting openings 64 in the nest 52. In 
addition, the locator pins 72 on the prestage alignment base 
56 extend through the openings 70 in the nest 52, such that 
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t he substrate 10A can be placed on the nest 52 with the 
locator pins 72 engaging the locator openings 22 xn the 
X rlJlOA. The locator pins 72 and the 
22 thus precisely align the substrate 10A on the nest 52. 

Also with the substrate 10A aligned on the nest 52 the 

j • i-v,^ rprpqqes 62 on the nest bz. 
components 12 are retained in the recesses 

in this illustrative embodiment the components 12 are 
oriented "face down- on the nest 52 in a -dead bug 
configuration. However, the components 12 can also be 
oriented -face up- in a "live bug" configuration. The 
I alignment step can be performed manually or using 
Jea e^ipment such as conveyor traces and 
Next, as shown in Figure 5B. following 

* »f «> the clamping mechanism 54 is attached to the 

: ;nr i h tettches p M *. « - «• 

« m addition, the compliant pads 86 on the clamping 

mechanism 54 press against the bacKside ^ 

«-= 19 and the substrate 10A against tne 
to bias the components 12 and tne 

nSSt 52 * v in Fiaure 5C, the nest 52 with the 

Next as shown m Figure 

dampin mechanism 54 attached thereto, is removed 
prestage alignment base 56. During the removal 
52 and the clamping mechanism =4 retain and protect ^ the 
substrate 10A. and maintain the alignment of the substrate 

10A on the nest 52 transported 

Next, as shown in Figure 5D, the nest 
to the sawing base 58 and aligned with the sawing base 58. 
to tne sawi a clamping 
During the transport step the nest 52 a 
mechanism 54 retain and protect the substrate 1(* 
maintain the alignment of the substrate 

Next, as shown in Figure 5E, the nest 52 P 
the sawing base 58 such that the mounting studs Mi on th 
sa „ing base 58 engage the mounting openings 64 in he nes 
52 A vacuum can be applied through vacuum conduits (not 
5 snown, in the sawing base 58 to hold the nest 52 on the 
sawC base 58. Xn addition, the pedestals 88 on the sawing 
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base 58 extend into the pedestal openings 74 in the nest 52 
with the vacuum openings 80 engaging the components 12 . A 
vacuum is then applied through the vacuum openings 80 in the 
sawing base 58 to hold the components 12 in the recesses 62 
5 in the nest 52. During this step the locator openings 22 on 

the substrate 10A are not used. 

Next, as shown in Figure 5F, the clamping mechanism 54 
is removed from the nest 52 by disengaging the latches 84 
from the slots 82 on the nest 52. The substrate 10* and the 
10 components 12 are now -undamped- and retained on the nest 2 
by the vacuum applied through the vacuum openings 80. In 
addition, the vacuum maintains the alignment of the substrate 
% 10A on the nest 52. 

S Next, as shown in Figure 50. a sawing step is performed 

f !5 in which the saw blades 60 are moved in " 
5 retired to engage or disengage the substrate !0A, and the 

sawing base 58 is moved in axial directions, as retired such 
that the saw blades 60 separate the individual components 12 
from the substrate 10A. During the sawing step, the 
w 20 substrate 10A and the components 12 are now on the 

O „est 52 by the vacuum applied through the vacuum openings 76 . 

~~ in addition, there are no locator pins 72 (Figure 5A, on the 

sawing base 58 to compromise the operation of the saw blades 
60 Following the sawing step, the vacuum is removed and the 
singulated components 12 are removed from the nest 52 . In 
addition, the remaining portions of the substrate 10A can be 
removed from the nest 52 as well. 

Next, as shown in Figure 5H, the empty nest 52 can be 
transported back to the location of the prestage alxgnment 
base 56 and the clamping mechanism 54, and the cycle can be 
repeated for simulating another substrate 10A. 

Referring to Figure 6, an alternate embodxment system 
50A is illustrated. The system 50A is substantially simxlar 
in construction to the previously described system 50, but xs 
configured to singulate the matrix substrate 10B. The sys em 
50A includes the substrate 10B containing the components 12, 
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and having the locator openings 22 there through. The system 
50A also includes a nest 52A, and a clamping mechanism 54A 
configured to hold the substrate 10B on the nest 52A. The 
system 50A also includes a prestage base 56A configured to 
5 hold the nest 52A during the prestage alignment step. In 
addition, the system BOA includes a sawing base 58A 
configured to hold the nest 52A and the substrate 10B, and to 
move the substrate 10B in axial directions as indicated by 
axial direction arrow 79A. The system 50A also includes one 
10 or more saw blades 6 OA which are rotatable as indicated by 
arrow 92A, and moveable in the z-direction as indicated by z- 
direction arrow 90A. The saw blades 60A are configured to 
* saw the substrate 10B held in the sawing base 58A in lateral 

1 and longitudinal directions, substantially as previously 

T 15 described. ( 
n still referring to Figure 6, the nest 52A includes a 

H! plurality of recesses 62A configured to receive the 

f components 12 . The nest 52A also includes a plurality of 

O punting openings 64A configured to receive mounting studs 

S 20 66A on the prestage base 56A, or alternately to receive 
S mounting studs 68A on the sawing base 58A. The mounting 

° openings 64A extend through the full thickness of the nest 

52A and are placed proximate to the four corners of the nest 
52A The nest 52A also includes a plurality of openings 70A 
25 configured to receive locator pins 72A on the prestage 
alignment base 56A. The nest 52A also includes pedestal 
openings 74A for receiving pedestals 88A on the sawing base 
58 The nest 52A also includes slots 82A on opposing sides 
thereof, for receiving latches 84A on the clamping mechanism 
30 54A The latches 84A are hingedly mounted to the clamping 
mechanism 54A to permit engagement and disengagement with the 
slots 82A. The clamping mechanism 54A also includes one or 
more compliant pads 86A configured to bias the substrate 10B 
and the components 12 on the substrate 10B against the nest 
35 52A. 
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Still referring to Figure 6, the prestage alignment base 
56A includes mounting studs 66A configured to engage the 
mounting openings 64A in the nest 52A to mount the nest 52A 
to the prestage alignment base 56A. The prestage alignment 
base 56A also include standoffs 94A circumjacent to the 
mounting studs 66A for spacing the nest 52A from the prestage 
alignment base 56A. The prestage alignment base 56A also 
includes the locator pins 72A configured to pass through the 
openings 70A in the nest 52A to engage the locator openings 
22 in the substrate 10B. 

Still referring to Figure 6, the sawing base 58A 
includes mounting studs 68A configured to engage the mounting 
openings 64A in the nest 52A to mount the nest 52A to the 
sawing base 58A. The sawing base 58A also include standoffs 
96A circumjacent to the mounting studs 68A for spacing the 
nest 52A from the sawing base 58A. The sawing base 58A also 
includes a plurality of pedestals 88A configured to extend 
into the pedestal openings 74A in the nest 52A. The 
pedestals 88A are fabricated out of a resilient material such 
as rubber or plastic, and include vacuum openings 80A, and 
vacuum conduits 76A, in flow communication with a vacuum 
source 78A. The sawing base 58A can also include vacuum 
conduits for holding the nest 52A on the sawing base 58A. 

Referring to Figure 7, an alternate embodiment system 
50B is illustrated. The system BOB is substantially similar 
in construction to the previously described system 50, but 
includes locator pins 72B on a clamping mechanism 54B, and on 
a prestage alignment base 56B as well. In this embodiment a 
nest 52B includes openings 70B for receiving the locator pins 
72B on the clamping mechanism 54B, and for receiving the 
locator pins 72B on the prestage alignment base 56B. The 
nest 52B also includes recesses 62B for the components 12 and 
pedestal openings 74B. In addition to the locator pins 72B, 
the clamping mechanism 54B includes latches 84B and complaint 
> pads 86B. 
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Still referring to Figure 7, the system 50B also 
includes a prestage base 56B having mounting studs 66B 
configured to engage mounting openings 64B in the nest 52B to 
hold the nest 52B during the prestage alignment step. In 
5 addition, the system SOB includes a sawing base 58B 
configured to hold the substrate 10A for sawing, and saw 
blades 60B configured to saw the substrate 10A held in the 
sawing base 58B. The sawing base 58B includes mounting studs 
68B and pedestals 88B. The pedestals 88B include vacuum 
10 openings SOB and vacuum conduits 76B in flow communication 
with a vacuum source 78B, substantially as previously 
described. 

Thus the invention provides an improved method, and 
system for fabricating semiconductor components such as 
packages, interconnects, printed circuit boards, and multi 
chip modules . Although the invention has been described with 
W reference to certain preferred embodiments, as will be 

apparent to those skilled in the art, certain changes and 
modifications can be made without departing from the scope of 
the invention as defined by the following claims. 
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